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Summary Introduction
A 120-dayfinishingstudyutilizing318 Fatcommonly isincludedinfeedlotdiets
heifers(753lbinitialbodyweight)examined to add textureandincreasenergydensity.
theeffectsof ruminallyprotectedcholinein However,supplementalfat can reduce
dietswithnotallowor 2 or 4%of supple- ruminalprotozoalpopulations.Choline,aB-
mentaltallow.Heiferswerefeda finishing vitamin,is normallypresentin adequate
dietbasedonamixofsteam-flakedanddry- amounts.However,becauseprotozoasyn-
rolledcorn;encapsulatedcholine(20,40,or thesizecholine,dietaryconditionsthatsup-
60 g/head/day,supplying5, 10 or 15 g pressprotozoalpopulationscan reduce
choline/head/day)wastop-dressedtothediet cholinesupplytotheanimal.Cholineexists
or not added.Drymatterintakedecreased mainly in phospholipidsandis involvedin
linearlywithinclusionoffat(P<.05)butwas lipiddigestionandtransport.It functionsin
not affectedsignificantlyby additionof cell membraneintegrityandis amethyldo-
choline.Dailygainsalsodecreasedlinearly nor, muchlike betaineand methionine.
(P<.05)withfataddition.Cholinesupple- Becausefinishingcattlefeda highconcen-
mentationincreasedgain(linear,P<.1;qua- tratedietwithaddedfatmightbenefitfrom
dratic,P<.05),with thegreatestincrease addedcholine,ourobjectivewastoevaluate
occurringforthefirst20gincrementencap- responsestogradedlevelsof ruminallypro-
sulatedcholine/day.Likewise,feedefficiency tectedcholinein dietscontaining2 or 4%
improved(P<.1)withsupplementalcholine. addedtallowornottallow.
Again,thegreatestresponseoccurredforthe
first20g/day.Kidney,pelvic,andheartfat
andyieldgradebothincreasedlinearly(P<.1)
withfatsup lementation.Thepercentageof Threehundredeighteenyearlingheifers
carcassesgradingUSDA Choicedecreased (753 lb averageinitialbodyweight)were
(linear,P<.05;quadratic,P<.1)whencholine dispersedinto24penscontaining11to15
wasaddedat60g/day.Hotcarcassweight, headeach.Cattlewereblockedaccordingto
marbling,dressingpercent,and12thribfat previousnutritionalregimen(full-fedorlimit-
thicknesswerenotaffectedsignificantlyby fedgrowingdiets)andallottedtooneof12
eitherfator choline.Ruminallyprotected treatments.Two pens,one withineach
cholinecanimproveaveragedailygainand block,
feedefficiencyoffinishingcattle.  wereassignedrandomlytoeachtreatment.
(KeyWords:Choline,Fat,Finishing,Heifers,
Performance,Carcass.)  of diet)andgradedlevelsof encapsulated
ExperimentalProcedures
Treatmentswerelevelsoftallow(0,2,or4%
choline(0,20,40, or60g/head/day,supply-
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ing 0, 5, 10, or 15 g choline/head/day;  study. Daily gains(unshrunk)averaged
BalchemCorp.,SlateHill,NY). approximately3.35lb/dayduringthefirst90
HeiferswereimplantedwithRevalor®-H lb/dayduringthefinal30days.Theaverage
andtreatedforinternalandexternalparasites dailygainsshowninTables2and3reflecta
upon initiationof thestep-up eriod.The 4%pencilshrink.
cattlewerefedadlibitumonfinishingdiets
basedonamixof steam-flaked(.26lb/bu) Dry matterintakesdecreasedlinearly
anddry-rolledcorn(.3,800µparticlesize) (P<.05)as supplementalfat increased.
andalfalfa(Table1). Dietswereformulated Cholinehadnoeffectonintakebutincreased
tocontainapproximately12.5%crudepro- bothaveragedailygain(linear,P<.1;qua-
tein, 0.69% calcium,0.67% potassium, dratic,p<.05)andfeedefficiency(P<.1),with
0.30%phosphorous,30 g/tonRumensin, thegreatestimprovementsoccurringwiththe®
and10g/tonTylan. Encapsulatedcholine first20g/dayofprotectedcholine.Withfat®
wastop-dressedontothebasaldietatfeed- supplementation,kidney, pelvic,andheartfat
ing.Heiferswereweighedevery30daysand and yield gradeboth increasedlinearly
fedtheirespectivedietsfor120days.Cattle (P<.1).Thepercentageofcarcassesgrading
wereslaughteredata commercialpacking USDAChoicewasdecreasedwhen60g/day
plant,andcarcassdatawereobtainedaftera of cholinewassupplemented(linear,P<.05;
24-hourchill. Percentageofcarcassesgrad- quadratic,P<.1).
ing USDA Choicewasreassessedafteran
additional6-to8-hourchillperiod. Encapsulated choline can be
ResultsandDiscussion
Performanceof cattlein thisexperiment
was belowaverage,likely attributableto
damp,cold,andmuddyconditionsthatpre-
vailedthroughoutthefinal30daysof the
daysof theexperimentbutwereonly .8
supplementedin feedlotdietsto improve
growthperformancewithouthavinganega-
tiveeffecton carcasscharacteristics.The
optimumlevel appearsto be about20
g/head/day(5gcholine).Increasesinencap-
sulatedcholineabove40 grams/head/day
yieldednoadditionalbenefits.
Table1. CompositionsofExperimentalDietsFedtoHeifers(% ofDM)a
Supplemental Fat
Ingredient 0 2% 4%
Flakedcorn 40.31 38.40 37.24
Dry-rolledcorn 43.75 41.67 40.42
Alfalfahay 8.00 8.00 8.00
Molasses(cane) 3.00 3.00 3.00
Tallow 2.00 4.00
Urea .79 .50 .50
Vitamin-mineralmix 2.16 2.13 2.13b
Soybeanmeal(47.5%) 1.99 4.30 4.30
Each diet was top-dressed with 20, 40, or 60 g/head/day encapsulated choline or no choline was added. a
Formulatedfordietstocontain0.69%Ca,0.30%P,and0.67%K, andtoadd1.2KIU/lbVitaminA, .03ppmb
Co,6.8ppmCu,.43ppmI, 1.0ppmFe,41ppmMn,.20ppmSe,41ppmZn,30g/tonRumensin,and10g/ton
Tylan.
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Table2. EffectofFatonPerformanceandCarcassTraitsofHeifers
SupplementalFat
Item 0 2% 4% SEM
Performancedata
Initialweight,lb 751 747 760
Finalweight,lb 1091 1070 1077
Feedintake,lb/day 18.5 18.0 17.5 .24b
Gain,lb/day 2.47 2.35 2.29 .06ab
Feed:Gain 7.46 7.63 7.63ac
CarcassCharacteristics
Carcassweight,lb 651 646 645 5.6
KPH fat,% 1.95 2.05 2.05 .03b
Dressing% 62.2 62.8 62.4 .28
Backfat,inches .37 .39 .40 .02
USDAYieldGrade 1.93 2.06 2.13 .07b
Marblingscore 4.04 4.13 4.16 .07
USDAChoice,% 57.8 68.4 65.4 3.3
Gain and efficiency were computed after applying a 4% pencil shrink to final weights.a
Lineareffectoffatsupplementation(P<.1).b
AnalyzedstatisticallyasGain:FeedbutreportedasFeed:Gain.c
Table3. EffectofCholineonPerformanceandCarcassTraitsofHeifers
EncapsulatedCholine,g/head/day
Item 0 20 40 60 SEM
Performancedata
 Initialweight,lb 755 753 743 742
 Finalweight,lb 1061 1082 1088 1086
 Feedintake,lb/day 17.8 17.9 18.2 18.0 .28
 Gain,lb/day 2.20 2.39 2.52 2.36 .06abc
 Feed:Gain 8.06 7.52 7.25 7.63acd
Carcasscharacteristics
 Carcassweight,lb 641 651 645 652 6.4
 KPH, % 1.99 2.02 2.06 2.01 .04
 Dressing% 62.9 62.6 61.8 62.6 .32
 Backfat,inches .39 .38 .40 .36 .02
 USDAYieldGrade 2.02 2.05 2.15 1.94 .08
 Marblingscore 4.17 4.06 4.20 4.02 .08
 USDAChoice,% 67.2 68.2 68.0 52.0 3.8bc
Gain and efficiency were computed after applying a 4% pencil shrink to final weights.a
Lineareffectofencapsulatedcholine(P<.1).b
Quadraticeffectofencapsulatedcholine(P<.1).c
AnalyzedstatisticallyasGain:FeedbutreportedasFeed:Gain.d
